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NEW YORK, NY 10020-1105 (US) A non-chloride powder admixture that, when added to 
concrete, Substantially reduces the setting time for concrete 

(73) Assignee: Original Concrete Company, LLC, and increases the strength of the concrete is provided. The 
Gardiner, NY powder admixture preferably comprises a calcium aluminate 

compound (e.g., SECAR 51) and a lithium carbonate com 
(21) Appl. No.: 11/283,561 pound. The calcium aluminate compound preferably has at 

least 51.7% alumina. In some embodiments, a surfactant 
(22) Filed: Nov. 18, 2005 may be added to the mixture of the calcium aluminate 

compound and the lithium carbonate compound. In some 
Related U.S. Application Data embodiments, the powder admixture may be blended with a 

cementitious material. Such as fly ash or slag. Upon adding 
(63) Continuation of application No. 10/877,314, filed on water to the admixture and cementitious material mixture, 

Jun. 24, 2004, now abandoned. both the setting time of the mixture reduces and the strength 
of the mixture increases as compared to the setting time and 

(60) Provisional application No. 60/482,304, filed on Jun. strength of the cementitious material without the powder 
24, 2003. admixture. 
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CHEMICAL ADMIXTURE FOR CEMENTITIOUS 
COMPOSITIONS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application claims the benefit of Shimanovich 
U.S. Provisional Patent Application No. 60/482,304, filed 
Jun. 24, 2003, which is hereby incorporated by reference in 
its entirety. 

BACKGROUND OF THE INVENTION 

0002 The present invention relates to a cement additive. 
More particularly, the invention relates to a non-chloride 
powder admixture that, when added to concrete, Substan 
tially reduces the setting time for concrete and increases the 
strength of the concrete. 
0003 Concrete generally has four components: a cement, 
a course aggregate of one or more rocks or minerals (e.g., 
granite, basalt, Sandstone, etc.), a fine aggregate of sand, and 
water. Upon adding water to the cement and aggregate 
mixture, an exothermic reaction is induced which, after 
time, hardens the concrete. It is desirable to use concrete 
because it is the only major building material that can be 
delivered to a job site in a soft state. This unique quality 
makes concrete a desirable building material because it can 
be molded to virtually any form or shape. 
0004 The setting times for commercially available 
cements vary fairly widely, but are typically on the order of 
about three hours. However, it should be noted that the 
setting times for cements are dependent upon the amount of 
cement being used. It would be advantageous to Substan 
tially reduce the setting time for cement, for example, in the 
construction of concrete buildings and patchwork applica 
tions for repairing concrete roadways. Furthermore, there 
are other materials, such as granite and marble, which are 
more durable and stronger than cement. 
0005. An admixture is a material that is used as an 
ingredient of concrete and is added to the concrete imme 
diately before or during its mixing. Admixtures are used to 
modify the properties of the concrete in Such a way as to 
make it more Suitable for a particular purpose. That is, 
admixtures are used to achieve certain properties in concrete 
more effectively than by other means, to maintain the quality 
of concrete through the Successive stages of mixing, trans 
porting, placing, and curing during adverse conditions, and 
to reduce the cost of concrete construction. Using an admix 
ture may allow the employment of less expensive construc 
tion methods or designs, thereby more than offsetting the 
costs of the admixture. 

0006 Admixtures are commercially available as ready 
to-use liquids added at, for example, a bulk blending station. 
However, powder admixtures that substantially reduce the 
setting time for concrete and increase the strength of the 
concrete are not readily available. 
0007. It would therefore be desirable to provide a non 
chloride powder admixture that, when added to concrete, 
Substantially reduces the setting time for concrete and 
increases the strength of the concrete. 

SUMMARY OF THE INVENTION 

0008. It is therefore an object of this invention to provide 
a non-chloride powder admixture and a method for making 

Aug. 17, 2006 

the same that, when added to concrete, Substantially reduces 
the setting time for concrete and increases the strength of the 
concrete over a predetermined setting time. 
0009. In accordance with this invention, a non-chloride 
powder admixture is provided. To create the powder admix 
ture, a calcium aluminate compound (e.g., SECAR 51, 
which is manufactured by Lafarge Calcium Aluminates, 
Inc.) and a lithium carbonate compound are combined in a 
mixer and blended for about five to twenty minutes. It 
should be noted that the mixing time may depend, for 
example, on the amount of material being blended. The 
calcium aluminate compound preferably has at least 51.7% 
alumina. Note that the setting time for concrete with an 
admixture having a high percentage of alumina will be 
significantly shorter than the setting time for concrete with 
an admixture having a small percentage of alumina in the 
same period of time and with the same amount of concrete. 
0010. In some embodiments, a surfactant may be added 
to the mixture of the calcium aluminate compound and the 
lithium carbonate compound. Preferably, the surfactant is 
added in a dosage of between about 1% to about 3% of the 
total weight of the chemical admixture. Examples of Sur 
factants include naphthalene Sulfonate-formaldehyde con 
densate, LOMAR D (a sodium salt of sulfonated naphtha 
leneformaldehyde condensate manufactured by the Henkel 
Corporation), TAMOL (a sodium salt of naphthalenesul 
phonic acid condensation products manufactured by Rohm 
and Haas Company), or any other Suitable Surfactant for use 
with cementitious materials. 

0011. In some embodiments, the admixture may be 
blended with a cementitious material. Such as fly ash or slag. 
Preferably, the percentage of the chemical admixture to the 
cementitious material is between about 1% to about 15% by 
weight. It should be noted that adding the chemical admix 
ture to the cementitious material Such that the percentage of 
the chemical admixture to the cementitious material is 
between about 1% to about 30% by weight will decrease the 
setting time of the cementitious material. When the percent 
age is greater than about 33%, the cementitious material will 
have no workability. 
0012. Upon adding water to the admixture and cementi 
tious material mixture, both the setting time of the mixture 
substantially reduces and the strength of the mixture 
increases as compared to the setting time and strength of the 
cementitious material without the powder admixture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 Further features of the present invention, its nature, 
and various advantages will be more apparent from the 
following detailed description of the preferred embodi 
ments, taken in conjunction with the accompanying draw 
ing, in which like reference characters refer to like parts 
throughout, and in which: 
0014 FIG. 1 shows a graph illustrating the influence of 
the lithium carbonate compound on the strength of a cemen 
titious material over time. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0015. In accordance with this invention, a powder admix 
ture that both substantially reduces the setting time of 
concrete and increases the strength of the concrete is pro 
vided. 
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0016. The powder admixture comprises at least three 
components: a calcium aluminate compound, such as 
SECAR 51, a lithium carbonate compound, and a surfactant. 
0017. The calcium aluminate compound, such as SECAR 
51, is a hydraulic binder that preferably has an alumina 
content of about 51.7%. It should be noted that an admixture 
having any percentage of alumina will decrease the setting 
time of the concrete. However, the setting time for concrete 
with an admixture having a high percentage of alumina will 
be significantly shorter than the setting time for concrete 
with an admixture having a small percentage of alumina in 
the same period of time and with the same amount of 
concrete. Composed mainly of calcium aluminate, SECAR 
51 is used for refractory and construction applications. The 
preferable composition of the calcium aluminate compound 
is as follows: 

Al2O3 51.7% 
CaO 39.2% 
SiO2 4.3% 
Fe2O3 1.5% 
TiO, 3.3% 

0018. The powder admixture having the calcium alumi 
nate compound may be used for Substantially reducing the 
setting time of the concrete, for example, from 187 minutes 
without the powder admixture, to as little as 6 minutes with 
the admixture. As shown in Table 1, depending on the 
quantity of the chemical admixture, which includes the 
calcium aluminate compound, used in the cement, the set 
ting time of the cement may be reduced by up to a factor of 
31 times. The following table illustrates the influence of 
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TABLE 1-continued 

Influence of the Chemical Admixture on the 
Time of Setting Hydraulic Cement Mortar with 

Allentown Portland Cement Type I (ASTM C807–89, Vol. 04–01). 

Time of setting 187 119 68 24 14 11 7 6 
(minutes) 
Acceleration 1 1.6 2.75 8 13 17 27 31 
factor 

0019. The preferable composition of the lithium carbon 
ate compound is as follows: 

Li2CO 99.6% 
HO O.34% 
CI O.005% 
SO O.04% 
Fe2O3 O.OOO1% 
CaO O.009% 
Na2O O.03% 
Insolubles O.OO2% 

0020. The lithium carbonate compound may be used to 
increase the strength of the concrete. For example, concrete 
typically has a strength of about 2,000 psi after setting for 24 
hours. Upon adding the admixture to the concrete, the 
strength of the concrete can increase up to about 7,000 psi 
in the same period using the admixture having 3% by weight 
of the calcium aluminate compound and the lithium carbon 
ate compound. Table 2 shows the influence of the chemical 
admixture that includes the lithium carbonate compound on 
the strength of the cement over a period of time. 

TABLE 2 

Influence of the Chemical Admixture that 
includes the Lithium Carbonate Compound on 
the Strength of Cement Compositions (Content 

3% of admixture Secar 51, time of Setting - 225 minutes). 

Compressive Strength, psi 
Age Sample Numbers 

(hours) 157 158 159 163 164 16S 170 

3.75 S.6 10.3 120.4 101.8 48.5 234.1 29.3 
4 S.6 12.7 126.4 108.3 58 242.6 40.4 
4.75 12.4 24.1 2742 1916 108.6 363.5 217.6 
8 113.7 173.8 773.5 897.4 571.8 1154.2 985.7 

12 572.7 652.5 1657.8 2026.8 1398.1 2042 1997.4 
24 2267.2 2137.3 3478 3510 2681.2 3598.4 2179.6 

different percentages of the chemical admixture on the 
setting time of Portland Cement. 

TABLE 1. 

Influence of the Chemical Admixture on the 
Time of Setting Hydraulic Cement Mortar with 

Allentown Portland Cement Type I (ASTM C807–89, Vol. 04–01). 

FIG. 1 also shows the influence of the chemical admixture 

that includes the lithium carbonate compound on the 
strength of cement over a period of time. Both Table 2 and 
FIG. 1 show that as the amount of the lithium carbonate 
compound in the admixture is increased, the strength of the 
concrete increases over time. 

0021. The amount of the lithium carbonate compound ity of O 2.5 5 10 15 20 2S 33 
RNR (Ref.) added to the calcium aluminate compound preferably varies 
(% in cement from about 0.01% to about 1.5% by weight of the cement, 
by weight) including the calcium aluminate compound. For example, if 

the amount of the calcium aluminate compound replaces 
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100% of the cement, with a 0.01% dosage of a lithium 
carbonate compound, concrete that would ordinarily have a 
strength of about 2,000 psi in 24 hours preferably reaches a 
strength of about 7,000 psi in the same period of time. 

0022. A surfactant may be added to the mixture of the 
calcium aluminate compound and the lithium carbonate 
compound to improve the flowability of the cement while 
reducing the ratio of water to cement. Preferably, the sur 
factant is added in a dosage of between about 1% to about 
3% of the total weight of the chemical admixture. In some 
embodiments, the Surfactant is a water reducing admixture. 
Examples of Surfactants include naphthalene Sulfonate 
formaldehyde condensate, LOMAR D, TAMOL, or any 
other suitable surfactant. 

0023 To create such an admixture, the calcium aluminate 
compound (SECAR 51) and the lithium carbonate com 
pound having the above-mentioned compositions are com 
bined in a mixer and blended for about five to twenty 
minutes. It should be noted that the mixing time may 
depend, for example, on the amount of material being 
blended. The surfactant may also be added into the mixture 
and mixed until it is dispersed through the mixture. 

0024. In some embodiments, the admixture may be 
blended with a cementitious material. Such as fly ash or slag 
cement. Preferably, the ratio of the chemical admixture to 
the cementitious material is between about 1% to about 
15%. However, it should be noted that when the ratio is 
greater than about 33%, the mixture of the cementitious 
material and the chemical admixture may not be workable. 

0.025 These cementitious materials are often by-products 
of other processes or natural materials. For example, fly ash 
is a silica and alumina residue collected from the chimneys 
of power generators (e.g., coal-fired power plants and incin 
erators). Slag cement, which is also known as ground 
granulated blast-furnace slag, is a material resulting from the 
reduction of iron ore into iron. Iron ore, limestone/dolomite 
flux material, and fuel are charged into an iron blast furnace. 
Molten slag is separated from the molten iron, and rapidly 
quenched with water or air at a granulator. The resulting 
granules are dried and ground to a fine powder to make slag 
cement. It should be noted that slag cement is generally a 
more uniform material than fly ash. As a result, concrete 
made with slag cement will generally have more uniform 
properties than concrete made with fly ash. 

0026. After adding water to the mixture having the non 
chloride powder admixture and the cementitious material 
(e.g., slag or fly ash), it creates a concrete having a Substan 
tially reduced setting time and increased strength. For 
example, when slag and the powder admixture are mixed 
with water, a strong, fast-setting concrete that can replace 
other materials, such as Portland cement, is created. 

0027 Thus, a non-chloride powder admixture that, when 
added to concrete, Substantially reduces the setting time for 
concrete and increases the strength of the concrete is pro 
vided. Persons skilled in the art will appreciate that the 
present invention can be practiced by other than the 
described embodiments, which are presented for purposes of 
illustration and not of limitation, and that the present inven 
tion is limited only by the claims which follow. 
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What is claimed is: 
1. An admixture for cementitious compositions compris 

ing: 

a calcium aluminate compound; 
a lithium carbonate compound; and 
a Surfactant. 
2. The admixture of claim 1 wherein the calcium alumi 

nate compound has at least 51.7% alumina. 
3. The admixture of claim 1 wherein the calcium alumi 

nate compound is SECAR 51. 
4. The admixture of claim 1 wherein the surfactant is 

LOMAR D. 
5. The admixture of claim 1 wherein the surfactant is 

TAMOL 
6. The admixture of claim 1 wherein the surfactant is a 

water reducing admixture. 
7. The admixture of claim 1 wherein the surfactant is 

napthalene Sulfonate-formaldehyde condensate. 
8. The admixture of claim 1 wherein the surfactant is 

added in a dosage of between about 1% to about 3% by 
weight of the admixture. 

9. A powder admixture that substantially reduces the 
setting time for concrete and increases the strength of the 
concrete comprising: 

a calcium aluminate compound 
a lithium carbonate compound; and 

a Surfactant, wherein the Surfactant is added in a dosage 
of between about 1% to about 3% of the total weight of 
the powder admixture. 

10. The admixture of claim 9, wherein the calcium 
aluminate compound is SECAR 51. 

11. A concrete compound mixable with water having a 
reduced setting time and increased strength comprising: 

a cement of a given amount; and 
a powder admixture, the admixture comprising: 

a calcium aluminate compound, wherein the calcium 
aluminate compound has at least 51.7% alumina; 

a lithium carbonate compound; and 
a Surfactant. 

12. The composition of claim 11, wherein the calcium 
aluminate compound is SECAR 51. 

13. The composition of claim 11, wherein the amount of 
lithium carbonate compound is between about 0.01% to 
1.5% by weight of the given amount of cement. 

14. The composition of claim 11, wherein the percentage 
of the powder admixture to the cement is between about 1% 
to about 30% by weight. 

15. A cementitious composition comprising a cement, a 
calcium aluminate compound, a lithium carbonate com 
pound, and a Surfactant. 

16. The cementitious composition of claim 15 wherein the 
calcium aluminate compound, the lithium carbonate com 
pound, and the Surfactant are added to the cement as an 
admixture. 

17. The cementitious composition of claim 15 wherein the 
calcium aluminate compound is SECAR 51. 
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18. The cementitious composition of claim 15 wherein the 
amount of the lithium carbonate compound is in the range 
from about 0.01% to 1.5% by weight of the amount of the 
Cement. 

19. The cementitious composition of claim 15 wherein the 
cement is slag cement. 

20. The cementitious composition of claim 15 wherein the 
cement is fly ash. 

21. A method for creating a powder chemical admixture 
for use with a cementitious material using a mixer, com 
prising: 

adding a calcium aluminate compound and a lithium 
carbonate compound into the mixer, 

adding a Surfactant into the mixer, and 
mixing the calcium aluminate compound, the lithium 

carbonate compound, and the Surfactant to form the 
powder chemical admixture. 

22. The method of claim 21, wherein the calcium alumi 
nate compound is SECAR 51. 

23. The method of claim 21, wherein the amount of the 
lithium carbonate compound is between about 0.01% to 
1.5% by weight of the amount of the cementitious material. 
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24. The method of claim 21, wherein the percentage of the 
powder admixture to the cementitious material is between 
about 1% to about 30% by weight. 

25. A method for creating a cement compound material 
mixable with water using a mixer, comprising: 

adding a calcium aluminate compound and a lithium 
carbonate compound into the mixer, 

adding a Surfactant into the mixer, 
adding a cementitious material into the mixer, 
mixing the calcium aluminate compound, the lithium 

carbonate compound, the Surfactant, and the cementi 
tious material to form the cement compound. 

26. The method of claim 25, wherein the calcium alumi 
nate compound is SECAR 51. 

27. The method of claim 25, wherein the amount of the 
lithium carbonate compound is between about 0.01% to 
1.5% by weight of the amount of the cementitious material. 

28. The method of claim 25, wherein the percentage of the 
powder admixture to the cementitious material is between 
about 1% to about 30% by weight. 

k k k k k 


